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PRFF ACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  rnay  be  obtained  from  the  Office  cf  Chief  of  Fngineers,  Washington, 
D.C.  20314.  The  purpose  of  n  Phase  1  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Dctuiled  investigations,  und  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  thin  report,  it  should  be  realized  ’hat  Pm?  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  Pie  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  notion,  while  improving  the  stability 
and  safety  of  the  darn,  removes  the  normal  load  on  the  strurture  and  may  obscure 
certain  conditions  v/hich  might  otherwise  be  detcctoblc  if  inspected  under  the 
normnl  operating  environment  of  Pm*  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorreet  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  darn  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected,  and  only  through 
continued  rare  and  maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  spillway  design  flood 
i3  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The  spillway  design  flood 
provides  a  measure  of  relative  spillway  rapacity  and  serves  ns  nn  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  si/e  of  the  darn,  its  general  condition  and  the  downstream  damage 
potential. 
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ASSESSMENT 


Crum  Creek  Dam  is  n  masonry  gravity  structure  (cyclopean  concrete)  about 
611)  feet  long  and  2S  feet  high.  A  210-fnot  long  ungated  overflow  spillway  is  located 
along  the  length  of  the  dam  about  80  feet  from  tf»e  right  abutment. 

The  dam  forms  a  reservoir  with  a  surface  area  of  27. S  acres  and  a  storage 
capacity  of  282  acre-feet  at  normal  pool.  Maximum  storoge  capacity  (Elevation 
117.0)  is  about  670  acre-feet.  Based  on  the  maximum  height  and  storage  capacity, 
the  dam  in  classified  in  the  "Small"  size  category. 

The  dam  and  impoundment  are  owned  and  operated  by  the  Philadelphia 
Suburban  Water  Company;  the  facility  is  operated  ns  a  water  supply  reservoir. 

The  dam,  which  is  classified  ns  "High"  hazard,  has  n  Spillway  Design  Flood 
(SDF)  egunl  to  the  Probable  Maximum  Flood  (PMf ).  A  review  of  the  results  of  the 
hydroloqic  and  hydraulic  analyses  indicates  that  the  spillway  is  capable  of  passing 
about  23  percent  of  the  PMF. 

The  spillway  is  classified  as  "Inadequate"  for  passing  tfre  PMF;  however,  Pie 
spillway  is  not  considered  "Seriously  Inadequate"  since  the  hazard  potential  due  to  a 
failure  of  the  dam  is  not  significantly  greater  than  the  hazard  without  a  failure  of 
the  dam. 

Stability  analyses  were  performed  for  both  the  overflow  and  non-overflow 
sections  for  the  anticipated  range  of  loading  conditions.  A  review  of  the  results 
indicates  that  the  resultant  of  forces  is  located  outside  the  middle  third  of  the  base 
width  for  *>0  percent  of  the  PMF,  PMF  and  normal  pool  with  ice  loadinq  conditions. 

Based  on  visual  observations,  review  of  the  information  provided  by  the 
Pennsylvania  Department  of  Environmental  Resources  (DFR),  Division  of  Dam 
Safety,  and  conversations  with  the  Owner's  representative,  Crum  Creek  Dam 
appears  to  be  in  good  condition. 

.ecommendations  and  Remedial  Measures  are  ns  follows: 
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PH  ASF  I  INSPECTION  REPOUT 
NATIONAL  DAM  SAFETY  PROGRAM 
CRUM  CREEK  DAM  ID  0PAOO33O 

SECTION  1 

PROXCT  INFORMATION 


1.1  General 


a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretory  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose  of  Inspection.  The  purpose  of  this  inspection  is  to  determine  if 
Crum  Creek  fWn  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project  (Rased  upon  nformation  provided  by  the  Pennsylvania 
Department  of  Environmental  Resources  (ITER),  Division  of  Dom  Safety,  Harridburg, 
Pennsylvania) 

u.  Dam  and  Appurtenances.  C rum  CreeW  Dam  is  a  masonry  gravity 
structure  (cyclopean  concrete  construction'  with  a  total  length  of  about  610  feet 
and  a  height  of  about  29  feet  at  its  maximum  section.  The  dam  extends 
approximately  A 70  feet  from  the  right  abutment  (south  abutment)  across  Crum 
Creek;  from  this  point  ttv*  axis  alignment  is  changed  (approximately  30°  in  Pie 
downstream  direction)  and  the  dam  continues  to  the  left  abutment. 

The  non-overflow  section  of  the  dam  is  constructed  to  Elevation  117.0. 
The  upstream  face  is  sloped  at  one  horizontal  to  20  vertical  (1H:20V),  the  down¬ 
stream  slope  is  vertical  above  Elevation  108. S  and  sloped  at  2H:3V  below  this 
elevation.  The  crest  of  the  non-overflow  section  of  the  dam  is  about  four  feet  wide. 

The  overflow  section  is  210  feet  long  and  is  constructed  ns  an  uncon¬ 
trolled  Ogee  spillway.  It  is  located  about  80  feet  from  the  right  abutment.  The 
control  section  of  the  spillway  is  a  formed  concrete  cap  constructed  to  Flevation 
112.0. 


The  dam  rreates  a  reservoir  with  a  storage  capacity  at  normal  pool  of 
about  282  acre-feet.  The  impoundment  is  used  as  a  water  supply  reservoir  for  the 
Owner's  distribution  system. 

Tbe  intake  structure  is  located  about  400  feet  from  the  right  abutment. 
A  36-inch  diameter  pipe  (terra  cotta)  extends  from  the  intake  structure  through  the 
non-overflow  section,  and  is  used  to  divert  water  to  a  chamber  located  about  140 
feet  downstream  of  the  dam. 

h.  Location.  C rum  Greek  Dam  is  located  on  Crum  Creek  about  one  mile 
northeast  ot  Media,  Pennsylvania,  in  Nether  Providence  and  Springfield  Townships, 
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Delaware  County.  The  dam  site  is  shown  on  t^he  USDS  "Lnnsdowne,  Pennsylvania" 
Quadrangle  at  coordinates  N  59°  55. S',  W  75°  27.0'.  A  regional  vicinity  map  of 
Crum  Creek  Dam  is  included  as  Plate  1,  Appendix  f. 

c.  Si/e  Classification.  Crum  Creek  Dam  has  a  maximum  height  of  7b  feet 
and  an  estimated  maximum  storage  capacity  of  670  acre-feet.  The  structure  is 
classified  in  the  "Small"  size  category. 

d.  Hazard  Classification.  Several  manufacturing  businesses  are  located 
approximately  0.5  miles  downstream  of  Crum  Creek  Dam.  A  failure  of  the  dam 
could  possibly  result  in  loss  of  life  and  extensive  property  damage.  The  structure  is 
classified  in  the  "High"  hazard  category. 

e.  Ownership.  C rum  Creek  Dam  is  owned  by  ttie  Philadelphia  Suburban 
Water  Company,  762  l  ancestor  Avenue,  Rryn  Mawr,  PA  19010. 

f.  Purpose  of  Pam.  The  dam  was  constructed  to  form  a  water  supply 
reservoir  for  the  Owner's  wafer  distribution  system. 

g.  Design  mil  Construct  ion  History.  Crum  C  reek  Dam  was  designed  by 
Doorc)**  S.  Root,  I  )i vision  Cngineer  for  the  Water  Supply  Commission  of  Pennsylvania 
and  was  constructed  by  the  Andrew  O'Neill  Company  of  Philadelphia,  PA.  Construc¬ 
tion  started  in  September  191 H  and  was  completed  in  1920.  The  original  Owner  of 
Pie  dam  was  the  Springfield  Consolidated  Water  Company  which  Inter  was 
reorganized  ns  the  Phi Idelphia  Suburban  Water  Company. 

A  review  of  the  correspondence  indicates  that  the  original  intake  pipe 
(56-inch  diameter  terra  cotta)  was  partially  replaced  by  a  56-inch  cast  iron  pipe 
between  1950  and  1917.  There  is  no  record  of  any  mMiticfn.il  modifications  made  to 
the  dam. 

Failure  of  the  road  embankment,  approximately  50  feet  downstream  of 
the  right  abutment,  was  reported  to  have  occurred  in  1959.  This  failure  apparently 
did  not  affect  the  structure. 


h.  Normal  Operating  Procedures.  According  to  the  Owner's  representative, 
Mr.  Thomas  Kirly,  the  reservoir  water  surface  is  normally  maintained  at  or  near  the 
spillway  crest.  Releases  are  made  from  C.eist  Storage  Reservoir  (located  about  5 
miles  upstream)  to  supplement  normal  runoff  to  Crum  Crepk  Dam. 

The  average  quantity  nf  water  diverted  to  the  distribution  system  from 
Crum  Creek  Reservoir  is  about  20  mgd.  The  sluice  gate  on  the  56-inch  diameter 
line  is  positioned  to  meet  this  demand. 

1.5  Pertinent  Data 


a.  Drainage  Area,  (square  miles)  29.1 

b.  Discharge  at  Dam  Site,  (cfs) 

Maximum  Flood  of  Record  (Flevation  115.0)  5,97R 

(Tropical  Storm  Agnes,  June,  1972) 
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Maximum  Spillway  rapacity 
Flevation.  (feet  above  MSLl 


8,452 


Top  of  Dam 

Spillway  Crest  (Normal  Pool) 
Streambed  at  Downstream  Toe  of  Dam 
Invert,  Water  Supply  Pipe 

Reservoir  Length.  ffeet' 

Normal  Pool,  Flev.  112.0 
Top  of  ( >am,  Flev.  1 1  7.0 

Storage. (acre -feet) 

Normal  Pool,  Flev.  112.0 
Top  of  Dam,  flev.  117.0 

Surface  Area,  'acres! 

Normal  Pool,  f|ov.  112.0 
Top  of  Dam,  flev.  117.0 


117.0 

112.0 

92? 

101.3 


4,000 

5,000 


282 

(Fstimated)  670 


27.5 

(Fstimated)  128 


Dam  Data. 


Type 
Length 
I  leight 
Top  Width 
Side  Slopes 


Zoning 

Impervious  Pore 

Cutoff 

Drout  Curtain 


Drain  System 


Masonry  gravity  (cyclnpeori  concrete) 

610  feet 
2r>fcet  (maximum) 
4  feet 
1H:20V  (upstream 
2H:3V  (downstream! 
vertical  above  Dev.  108.5 
N/A 
N/A 

The  structure  is  keyed 
into  the  rock  foundation. 
A  single  line  of  holes  on  8-foot 
centers  (25  feet  deep) 
was  grouted  under  pressures  up  to  60  psi. 

A  French  drain  system  was 
constructed  in  the  dam  foundation. 


Spillway. 

Type  Dgee  masonry  gravity  (cyclopeon  concrete) 

Length  of  Weir  210  feet 
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Crest  Elevation  112.0 

Oates  None 

Upstream  Channel  None 

Downstream  Channel  Crum  C'reek  (natural  streambed) 

Regulating  Outlets.  A  3f.-mch  diameter  terra  rotta  and  cast  iron  pipe 
extends  from  the  intake  structure  to  a  chamber  below  the  dam.  36-ineh  diameter 
valves  are  positioned  on  the  line  upstream  and  downstream  of  the  dam. 

A  reservoir  drain  system  (24-inch  diameter)  is  constructed  throuqh  the 
dam.  Two  24-inch  diameter  valves  are  positioned  in  series  downstream  of  the  dam. 

A  20-inch  diameter  cast  iron  pipeline  extends  from  the  reservoir  to  the 
water  treatment  facility  and  is  used  to  flush  the  coagulating  basin  at  the  treatment 
facility.  20-inch  diameter  valves  are  positioned  upstream  and  downstream  of  the 
dam. 


SPOT  ION  2 


FN'DINF!  KING  DATA 


2.1  Design 

n.  Dntn  Available.  The  engineering  data  provided  hy  DFR  for  review  of 
Crum  CreelTTiam  includes  ttw*  following: 

1.  "Permit,  "Application",  and  "Report  Upon  the  Application"  to  construct 
Crum  Creek  Dam,  19  IB. 

2.  Original  spillway  discharge  capacity  calculations. 

3.  Construction  Contract  and  Specifications. 

4.  Construction  progrer.3  reports  and  photographs. 

Perm  he  inspection  reports  and  photoqraphs  (reports  dated  1*>?0,  192S, 
19M1,  1957,  l,J47,  1959,  and  !’>70). 

6.  Miscellaneous  correspondence  and  memoranda. 

h.  Design  features.  The  design  features  are  described  in  Section  1.2. a  and 
are  shown  in  Appendix  f ,  Plates  2  and  '. 

2.7  Construction 


Based  on  Cv»  field  invest igat inn  and  the  information  available  in  the  con¬ 
struction  reports,  the  dam  appears  to  have  been  constructed  in  general  conformance 
with  fttr  design  drawings. 

2. 5  Operation 

According  to  the  Owner's  representative,  dailv  operation  consists  of  posi¬ 
tioning  of  the  36-inch  sluice  gate  at  the  intake.  The  operation  of  this  qate  regulates 
t‘>e  quantity  of  flow  to  the  water  supply  system. 

2.4  fvaluation 


a.  Availability.  Thr  information  utilized  in  this  report  was  provided  by  the 
Pennsylvania  Dl  R. 

t>.  Adequacy.  A  limited  quantity  of  design  calculations  and  drawings  were 
provided  by  Dl  R.  However,  this  information  in  conjunction  with  observations  made 
in  the  field  investigation  and  discussions  with  the  Owner's  representative,  Mr. 
Thomas  Kirly,  is  considered  adequate  for  a  f'hase  I  investigation. 

c.  Validity.  It  appears  that  there  is  no  reason  to  question  the  validity  of 
the  lata  obtained  from  DfR. 
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SFC'TION  3 


VISUAL  INSPFCTION 


3.1  Findings 

n.  General,  f'rum  Creek  Dam  was  inspected  on  June  13,  1979.  At  the 
time  of  the  inspection,  the  reservoir  water  surface  elevation  was  about  0.3  feet 
above  the  spillway  crest  (Flevotion  112.3'.  No  underwater  areas  were  inspected. 
The  observations  and  comments  recorded  by  the  field  inspection  team  nre  presented 
in  Appendix  B. 

h.  Dam.  The  non-overflow  s<*ction  of  |t>e  darn  appears  to  be  in  qood 
condition.  The  entire  structure  has  recently  been  surfaced  with  qunite.  No  open 
cricks  or  indications  of  seepage  were  noted  in  any  visible  portions  of  ttie  dam. 
Horizontal  and  vertical  alignment  appear  to  be  in  the  as-const ructed  condition;  no 
evidence  of  structural  displacement  vas  detected.  Rock  outcrops  are  evident  in  the 
vicinity  of  th<*  right  abutment.  Ni  seepage  was  noted  in  either  of  the  abutment 
areas. 


The  overflow  section  of  the  dam  is  an  Ogee  spillway.  The  control 
section  (crest'  appears  to  lv  a  formed  concrete  cap.  The  downstream  slope  is 
surfaced  with  nibble  masonry;  the  masonry  has  recently  been  protected  with  a 
gunite  coating.  The  spillway  crest  shows  no  evidence  of  horizontal  nr  vertical 
displacement.  A  thorough  inspection  of  the  crest  and  downstream  fare  of  the 
spillway  was  prevented  due  to  the  flow  conditions. 

The  dam  foundation  was  not  visible  at  tlv  time  of  inspection.  However, 
there  is  no  evidence  of  foundation  deterioration.  Due  to  the  flow  conditions,  the 
existence  and  effectiveness  ot  t tie  foundation  drain  system  could  not  he  verified. 

r.  Appurtenances.  The  intake  structure  is  located  on  ttw  left  side  of  t tie 
dam  in  the  non-ov^rf low  section.  The  structure  and  operating  mechanisms  appear  to 
he  well  maintained.  No  trash  was  accumulated  on  the  trashraek  at  tlie  time  of 
inspection.  Flow  into  the  intake  is  regulated  by  a  36-inch  circular  sluice  gate.  The 
gate  is  normally  posit iryned  to  permit  maximum  inflow.  Flow  is  conveyed  from  the 
intake  to  the  gatehouse  in  a  36-inch  diameter  pipe.  Two  pipes  in  parallel,  one  30- 
inch  diameter  and  one  36-inch  diameter,  extend  from  the  gatehouse  to  a  water 
treatment  facility  located  about  600  feet  downstream  of  the  dam. 

A  26 -inch  diameter  pipe  is  located  through  the  base  of  the  right  non¬ 
overflow  section  of  the  dam;  this  pipe  is  used  as  a  reservoir  drain.  A  second  pipe,  a 
20-inch  diameter  vitrified  clay  pipe,  is  used  to  provide  water  to  the  treatment  plant 
to  periodically  (about  twice  a  year'  flush  the  coagulating  basin.  According  to 
operating  personnel,  all  valves  and  pipelines  are  operational  except  for  one  of  the 
two  valves  located  on  t *>e  downstream  side  of  the  reservoir  drain.  The  stem  is  bent 
and  complete  functioning  c,f  the  valve  is  doubtful. 


d.  Reservoir.  The  slopes  adjacent  to  the  reservoir  ranqe  from  10  to  40 
percent  and  are  well  vegetated.  There  is  no  evidence  of  slope  instability.  A 
training  wall  'about  *»  feet  hiqhl  constructed  upstream  of  the  right  abutment  has 
failed  for  a  lenqth  of  about  fifty  feet.  The  exposed  embankment  appears  to  he  stnble. 

e.  Downstream  Channel.  The  stillinq  basin  was  not  visible  at  the  time  of 
inspection.  However,  deposits  of  gravel  were  noted  downstream  of  the  dam. 

The  channel  below  the  dam  is  generally  between  30  to  40  feet  wide;  the 
chann»l  banks  are  about  4  feet  high.  The  banks  are  veqetatod  with  slopes  of  about 
2H;  1 V. 


A  highway  bridge  is  located  about  300  feet  downstream  of  tbe  dam. 
The  flow  are, i  available  through  this  structure  is  about  13  feet  (high)  by  73  feet 

(wide). 


Several  manufacturing  businesses  are  located  approximately  0.3  miles 
downs* ream  of  th<*  dam. 
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SEPT  ION  4 


OPERATIONAL  PROCEDI  IRES 


4.1  Procedures 

Th<*  Philadelphia  r>t*>urban  Water  Company  operates  the  Crum  Creek  facility 
ns  a  water  supo|y  reservoir.  About  20  mqd  is  diverted  from  the  impoundment  to  the 
water  distribution  system.  Operating  personnel  attend  the  facility  on  a  dailv  basis. 

4.2  Majntpn  mot,  of  the  Dam 

The  dam  is  maintained  by  the  Philadelphia  Suburban  Water  Company.  Accord- 
mq  to  the  Owner's  representative  maintenance  is  performed  on  an  "as  required" 
basis. 


4. '  Maintenance  o*  Operating  facili'ies 

The  operating  facilities  nre  maintained  hy  t»v>  Philadelphia  Suburtian  Water 
ompanv.  Arcordinq  to  the  Owner's  represent ativ*,  maintenance  is  performed  on 
an  "ns  required"  basis. 

4.4  Description  of  ,un  Warning  System  i-i  i  f>ert 

No  formal  warning  system  nr  procedures  are  established  'or  monitoring  the 
structure  rkirino  periods  of  heavy  rain  nr  in  tlv  event  of  impending  dam  failure. 
However,  if  is  reported  that  the  Owner  is  presently  engaged  in  planning  meefinqs 
with  minty  Civil  Defense  representatives  to  develop  a  formal  warning  system. 

4.r’  1  vnliiati<»i  of  Operational  Adequacy 

The  operation  and  maintenance  procedures  for  Crum  '"reek  Dam  are 
consn.'TPd  to  .<e  adequate.  Records  of  performed  maintenance,  however,  should  be 
maintained.  Upon  completion  and  acceptance  of  the  formal  warning  system, 
operating  personnel  should  be  familiarized  with  the  procedures  for  alerting  down¬ 
stream  residents  and  appropriate  agencies  during  periods  of  ant  icipnted  hiqh  volume 
flows.  Procedures  for  evacuation  should  also  he  included  in  this  plan. 

It  njipenrs  that  the  dam  is  accessible  under  all  weather  conditions  for 
inspection  and  emergency  action. 
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SECTION  5 


HYDROLOGY  AND  HYDRAULICS 


5.1  Evaluation  of  Features 

a.  Design  Data.  Design  informat  ion  is  limiterl  to  data  submitted  with  the 
Dam  Application  Report  dated  August  191B  and  consists  of  staqe-disrharqe- 
storaqe  relationships  and  drainage  area  computations. 

The  computed  drainage  area  contributing  to  Crum  Creek  Dam  is  29.1 
snuare  miles.  However,  runoff  from  about  21.5  square  miles  of  this  watershed  is 
controlled  by  Heist  Storage  Dam  'ND|  No.  ^AOfOiR)  located  about  3  miles  upstream. 
Ground  elevations  within  the  drainage  area  range  from  about  550  feet  to  112.0  feet 
(MSL)  at  tfe*  normal  pool.  The  watershed  is  about  equally  proportioned  in 
urbanization,  woodlands  and  open  fields.  Tin*  runoff  characteristics  of  the 
watershed  may  undergo  change  in  the  future  as  n  result  of  further  urbanization. 

The  design  capacity  for  the  impoundment  at  normal  pool  (Elevation 
112. O'  is  2B2  acre-feet.  The  maximum  theoretical  spillway  discharge  at  the 
maximum  reservoir  stage  (Elevation  117.0)  is  B,452  cfs. 

b.  Experience  Dgtn.  No  rainfall  or  reservoir  water  surface  elevations  are 
recorded  for  this  d.im.  However,  the  Owner's  representative  stated  that  the 
maximum  water  surface  elevation  observed  nt  tlie  dam  site  oerurred  durinq  Tropical 
Storm  Agnes  (.kino,  1972'  when  the  reservoir  water  surface  was  approximately  3  feet 
above  the  spillway  crest.  This  corresponds  to  a  spillway  discharge  of  npproximatelv 
3,900  cfs. 


C.  Visual  Observations.  On  the  date  nf  inspection,  there  were  no  indi¬ 
cations  that  the  spillway  would  not  perform  as  designed. 

d.  Overtopping  Potential.  Crum  Creek  Dam  is  classified  as  a  "Small"  size, 
"High"  hazard  dam.  Accordingly,  the  Spillway  Design  Flood  (SDF)  ranges  from  fifty 
percent  of  tlx*  PMF  to  the  PMF.  In  view  of  potential  high  hazard  to  loss  of  life  in 
the  event  of  a  dam  failure,  the  PMF  was  selected  as  the  appropriate  5DF. 

The  PN'F  was  developed  and  routed  through  ttw  facility  (starting  water 
surface  elevation  at  the  spillway  crest)  using  the  HEC-I  Computer  Program,  Dam 
Safety  Version.  The  computer  model  included  tt*e  hydraulic  effect  of  Geist  Storage 
Dam  on  Crum  C reek  Dam. 

The  PMF  peak  inflow  and  outflow  nre  46,331  nnd  46,303  cfs,  respec¬ 
tively;  th"  resulting  reservoir  stage  is  123.99  MSL.  Further  review  of  the  results 
indicates  that  the  spillway  ran  adequately  pass  about  23  percent  of  the  PMT  prior  to 
ov«rtopping  the  non-overflow  portions  nf  the  dam.  Refer  to  Appendix  C  for  the 
computer  input  and  output. 
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e.  Spillway  Adequacy.  In  view  of  the  unfavorable  results  of  the  stability 
analyses  (Refer  to  Section  6.1.0,  n  dam  break  analysis  was  performed  to  evaluate 
the  increased  "hazard  to  loss  of  life  downstream  from  the  dam  from  that  which 
would  exist  just  before  failure"  (ETl  1110-2-254,  10  May  1 970). 

A  review  of  the  analysis  indicates  that  failure  of  Crum  Creek  Dam  would 
increase  the  maximum  depth  of  flow  at  the  hazard  area  from  12.9  feet  to  14.2  feet 
for  thirty  percent  of  tlv  PMF,  an  increase  in  the  depth  of  flow  of  about  10  percent. 
The  peak  discharge  at  the  hazard  area  would  increase  from  11,656  cfs  to  16,778  cfs 
for  30  percent  of  ttx?  PMF.  f  ailure  of  Crum  Creek  Dam  is  not  considered  to 
siqnif icantly  increase  the  hazard  to  loss  of  life  or  property  damaqe. 

The  spillway  is  classified  as  "Inadequate"  for  disrharqinq  the  SDF.  It  is 
not  classified  as  "Seriously  Inadequate"  because  failure  of  the  dam  would  not 
siqmficnntly  increase  tt>e  hazard  for  loss  of  life  nr  oroperty  damaqe  even  tfxsuqh  the 
spillway  is  capable  of  passinq  only  23  oerrent  of  the  PMF. 
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section  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Stntctural  Stability 

a.  Visual  Observations.  No  deficiencies  which  might  affect  the  structural 
inteqrity  of  the  dam  were  noted  during  the  visual  inspection.  A  complete  inspection 
of  the  dam  wns  not  possible  rkie  to  flow  conditions  at  the  time  of  inspection.  The 
existence  and  effectiveness  of  the  foundation  drain  system  could  not  he  verified. 

b.  Design  and  Construction  Oats.  All  available  material  provided  by  DFR 
was  reviewer?!  A  listing  o?  t^is  information  is  presented  in  Section  2.1. a. 

A  report  and  analyses  of  tfx*  structural  stability  of  the  spillway  section 
were  provided  by  DfR.  This  information  was  reviewed  nnd  was  found  to  agree 
closely  with  ttv  analyses  performed  herein  for  tlie  one  similiar  loading  condition 
(normal  pool  with  full  uplift).  A  summary  of  the  stability  datn  provided  by  DFR  is 
included  in  Appendix  C. 

c.  Operating  Records.  No  operating  records  relative  to  recorded  water 
surface  elevations  or  ice  depth  were  available.  However,  according  to  the  Owner's 
representative,  the  maximum  water  surface  elevation  observed  was  about  3  feet 
above  the  spillway  crest.  This  corresponds  tn  an  Elevation  of  11!>.0.  The  tailwater 
elevation  at  this  true  wns  not  recorded. 

d.  Post -Const ruction  Changes.  According  to  informat  ion  provided  by  DrR, 
no  modifications  have  Seen  made  to  the  darn.  The  visual  inspection  revealed  that 
the  structure  has  been  recent ly  quniteri. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  7one  1  as  shown  on  the 
"Seismic  /one  Map  of  Contiguous  States".  Unless  geological  abnormalities  exist  at 
this  site,  a  dam  located  in  this  /one  ran  be  considered  stable  for  seismic  loading  if  it 
can  be  demonstrated  that  the  dam  is  stable  for  the  design  loading  conditions.  No 
adverse  geological  conditions  are  known  to  exist  for  this  location,  however,  statir 
seismic  stability  analyses  have  been  conducted  in  view  of  the  rrsults  obtained  for 
design  loadings. 

f.  *  valuation.  Stability  analyses  were  performed  for  t tie  spillway  and  non¬ 
overflow  sections  of  the  dam. 

An  examination  nf  the  results  of  the  analyses  indicates  that  stability 
rrn  nrements  relative  to  overturning  are  not  met  for  normal  pool  with  ice,  PMF  and 
fifty  percent  nf  tf*»  PMF  Inadinq  conditions.  The  resultant  of  forces  for  ttiese 
con  lit  inns  is  located  outside  the  middle  third  of  the  base  width.  Criteria  outlined  in 
ttie  Recommended  (Guidelines  for  Safety  Inspection  of  Dams  require  that  the 
resultant  of  forres  fall  within  the  middle  third  nf  the  base  width. 

A  summary  nf  the  results  nf  the  stability  analyses  are  presented  in 
Appendix  C„  The  assumptions  and  calculations  are  also  included  in  Appendix  O. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND 
PROPOSED  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Safety.  A  review  of  the  results  of  the  visual  inspection  of  the  dam  and 
nppurtenanees,  nnd  of  the  material  provided  by  DER  indicates  that  the  structure 
appears  to  be  in  qood  condition  nnd  was  constructed  in  general  compliance  with  the 
drawinqs.  A  recent  surfacinq  treatment  prevented  a  visual  inspection  of  the 
structural  condition  of  the  dam. 

Minor  scouring  of  the  channel  below  the  spillway  was  noted;  however, 
this  condition  is  not  considered  detrimental  to  the  stability  of  the  dam. 

Based  on  a  review  of  the  results  of  the  hydroloqic  and  hydraulic 
calculations,  the  spillway  is  capable  of  passing  about  23  percent  of  the  PME  without 
overtopping  of  the  d  un.  However,  the  increased  hazard  due  tn  a  dam  breach  does 
not  significantly  increase  the  potential  for  loss  of  life  or  property  damaqe. 
Therefore,  the  spillway  is  classified  as  "Inadequate",  but  not  "Seriously  Inadequate". 

The  resultant  of  forces  is  not  located  in  the  middle  third  of  the  base 
width  (spillway  and  non-overflow  sections)  for  hfty  percent  of  the  PME,  PME  and 
normal  pool  with  ice  loadinq  conditions.  Tension  developed  in  the  upstream  face 
of  the  dam  for  these  loadinq  situations. 

b.  Adequacy  of  Information.  The  information  made  available  by  PER, 
eonversat ions  with  the  Owner's  representative  and  visual  observations  are  consid¬ 
ered  adequate  to  make  a  Phase  1  evaluation  of  t’le  dam. 

c.  Urgency.  The  recommendations  presented  in  Section  7.2  should  be 
implemented  as  soon  as  possible. 

d.  Necessity  for  Further  Invest igat  inn.  Eurther  detailed  hydroloqic  and 
hydraulic  studies  should  be  made  to  determine  the  extent  to  which  the  spillway 
capacity  needs  to  he  increased.  In-depth  stability  analyses  should  be  performed  to 
determine  if  remedial  measures  are  nrr»ssarv. 

7.2  Recommendations  and  Remedial  Measures 


a.  E  acilities. 

1.  The  spillway  capacity  should  be  increased  in  accordance  with  the 
results  of  further  hydroloqic  and  hydraulic  studies. 

2.  Recommendations  for  remedial  strengthening  nf  the  dam  will 
depend  on  a  review  of  the  further  detailed  hvdroloqie  and  hydraulic 


Studies  and  in-depth  stability  analyses.  This  work  is  to  be  done  by  a 
licensed  professional  enqineer  experienced  in  the  desiqn  and  con¬ 
struction  of  dams. 

3.  The  stem  on  the  downstream  reservoir  drain  valve  should  be 
repaired  or  replaced. 

Operation  and  Maintenance  r>rocedures. 

1.  A  downst renin  warning  system  should  be  developed.  Durinq  periods 
of  heavy  rainfall,  the  dam  should  be  monitored  and  downstream 
residents  should  be  alerted  in  the  event  of  an  impendinn  failure. 

2.  The  Owner  should  have  the  facility  inspected  by  an  experienced 
professional  enqineer  on  an  annual  basis. 
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CRUM  CREEK  DAM 


Crum  Creek  is  located  in  the  Uplands  section  of  the  Piedmont  physiographic 
province.  The  structure  was  constructed  upon  a  shallow  stratum  of  unconsoli¬ 
dated  stream  alluvium.  The  underlying  bedrock  consists  of  mica  schist  which 
is  a  unit  of  the  Paleozoic  Wissahickon  formation.  No  faults  or  major  struc¬ 
tural  defects  are  noted  in  the  vicinity  of  the  dam  or  reservoir. 
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